The aim of the present study was to explore the intrarenal ramifications of the renal vein in the kidney of the pig. For this purpose, the kidneys of eight adult pigs of both sexes were used. Corrosion casting and radiography revealed that the main stem renal vein was formed by the union of three renal veins, cranial, middle and caudal. The 3 nd order of branching was represented by 8-9 interlobar veins. The ventral half of the cranial end and the caudal third of the kidney were drained by the cranial and caudal renal veins as well as their large interlobar tributaries. The dorsal half was drained by small dorsal collateral veins that emptied into the ventral set. In the middle third of the organ, there were large veins in a close relationship to the ventral and dorsal surface of the uretero-pelvic junction in 75% and 25% of the specimens respectively. Numerous venous anastomoses were found throughout the renal parenchyma and on that basis we conclude that the renal venous system in the pig is not segmented. Our results are compared to those in other animal species and in humans.
Introduction
Many animals have been used as experimental models for urologic procedures. The pig kidney is often used due to the resemblance of its structural features to those of the human kidney (Sampaio et al., 1998 and Pereira-Sampaio et al., 2004) . The pig kidney is also frequently used in the nephrolithotomy as a model for research (Kaouk et al., 2003) and training (Hammond et al., 2004 and Erap, 2003) . Urologists have been looking for a better method to control bleeding during and after endourological procedures (Jua et al, 2004) . Many studies have been done on the anatomy of the pig kidney, including its Venous Architecture of pig kidney Farag,F.M.M. morphometric aspects (Sampaio et al,1998) , the collecting system and arterial relationships (PereiraSampaio et al, 2004) as well as the intrarenal venous arrangement (Vodenicharov and gulubova, 1995 and Filho et al, 2008) . However, this study is undertaken to extend knowledge of the intrarenal tributaries of the renal vein, as a way to help urologists in experimental research and urological surgical training when using the pig as an animal model.
Material and Methods
The kidneys of eight adult pigs of both sexes were used for this study. In addition, five pig feti were used to demonstrate the origin of the renal veins. Eight fresh unfixed kidneys (four rights and four left) were used for cast formation, these were manually dissected before corrosion to demonstrate the relationship between the intrarenal veins and the collecting system. The remaining eight kidneys were used for the radiographic study. The specimens were injected through the stem renal vein and in two specimens only the cranial and caudal renal veins were injected separately visualize the anastomoses between these veins.
Two approaches to injection were employed: one to visualize the veins in 3-dimensions in a plastic cast; and one for a radiological view using a radio-opaque filler material without corrosion.
1-Cast formation: This was composed of blue Kem-epoxy No. 151/ 20, a mixture of solutions A/B in a ratio of 3:1 respectively. The specimens were kept at room temperature for 4 days then corroded in 10% KOH for 4-6 weeks, then rinsed with a gentle stream of water. The specimens were photographed using Olympus digital camera SP-600UZ 12 mega pixel.
2-Radio
The results obtained were discussed and compared with those of other authors who performed earlier studies in the pig and other animals.
The nomenclature used here is that of the Nomina Anatomica Veterinaria (2005) . Some additional terms were used based on that in the extant literatures which may not be recorded in the N.A.V. 
V. renalis cranialis
The cranial renal vein (Figs 1-9/2) arose in the cranial portion of the kidney by the confluence of four cranial interlobar veins (I-IV), proceeded caudally for about 2-3 cm before it emerged from the cranial portion of the renal hilus. However in six of the examined specimens the cranial renal vein was formed only by three interlobar veins (I,II and III), while the fourth (IV) one emptied into the middle renal vein. Moreover, the cranial renal vein received three dorsal collateral veins A and B and C that drained the corresponding dorsal portion. 17) that drained the corresponding dorsal portion of the renal parenchyma through two main tributaries. The middle renal vein proceeded ventral to the collecting system in 12 specimens and dorsal to it in the other 4 specimens. In only two of the examined specimens the middle renal vein joined the stem renal vein while in 12 specimens it emptied into either the cranial renal vein (Figs 1-4 and 8) or into the caudal renal vein (Figs 5-7) in an equal percent. In the remaining two specimens the stem middle renal vein was absent (Fig 9) and the interlobar veins V and VI drained into the cranial and caudal renal veins respectively. (Fig 1/20) . On that basis the renal venous system in the pig could not be segmented.
V. renalis caudalis

Discussion
The present study revealed that each kidney was served by single principal renal vein connecting to the caudal vena cava. In the cat (Krahmer, 1966 and Webser, 1968) , dog (Evans and Christensen, 1979) and lion (Abuzaid et al., 1993 ) both kidneys were drained by two renal veins. In the human kidney, any additional vessel that drains the kidney into the vena cava should be considered as a normal variation and may be named as an additional The slight cranial displacement of the right renal vein compared to the left one that we observed in three dissected pig embryos is similar to that described by Nickel et al. (1976) and Ghoshal et al. (1981) in the pig. However in two other specimens both renal veins joined the vena cava at the same level, the same as has been recorded in the dog and cat (Koch, 1976) and pig (Vodenicharov and gulubova ,1995) The current investigation revealed that, the stem renal vein in the pig arose from three tributaries: cranial, middle and caudal renal veins. In this respect, in the same species, Filho et al. (2008) Lee et al. (1988) and Clayman and Picus (1988) recorded 91.16% and 3.28 in the corresponding region of the human kidney and recommended that the deep incision of the uretero-pelvic junction to relieve its obstruction must be done laterally to avoid the risk of injury of large veins. Filho et al. (2008) observed large dorsal veins in the uretero-pelvic region in 55.78% of the cases and added that these veins were relatively smaller than those of the human kidney and consequently the direct dorsal puncture of the dorsal surface of the renal pelvis in the pig would not results in important vascular complications as in the human (Clayman et al.,1984) .
In accordance with Filho et al. (2008) in the pig, the three primary tributaries of the stem renal vein were arising from the union of interlobar veins. On the other hand Vo-denicharov and gulubova (1995) in the same animal reported that the primary division of the renal vein was followed by secondary division into prelobar veins before giving 9-13 interlobar veins. The latter authors added that in 50% of the examined specimens the cranial renal vein was weaker and collected blood from the frontal third of the renal parenchyma while the caudal renal vein drained the remaining two thirds. However, the present study explained the later observations by the origin of the middle renal vein from the caudal renal vein in nearly half the examined specimens.
The current investigations revealed that there were free anastomoses between the intrarenal veins. The most frequent of these anastomoses were found in the longitudinal axis, in the medulla between the interlobar veins, at the ,1990) . These data showed that the renal venous system in the domestic pig cannot be segmented.
According to the present study no superficial veins could be detected in the pig kidney. In this respect Zimmermann (1972) and Abuzaid et al. (1993) recorded superficial (capsular) veins in the kidney of the cat and lion respectively. Christensen (1952) in the dog, Zimmermann (1972) , in the cat reported stellate veins that distributed all over the entire surface of the kidney and were always visible. Osman and Ragab (1987) in the donkey reported that the later veins were limited to the part caudal to the hilus and therefore could be considered as diagnostic feature of that kidney.
Fig (2):
A photograph showing cast of the intra-renal veins in the right kidney of the pig (ventral view).
Fig (3):
A photograph showing cast of the intra-renal veins in the right kidney of the pig (dorsal view).
